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ISO 9001, 151 [30] 


J 


Jetting Phenomenon in PIM 
conventional jetting, 13 [28] 
solid-phase jetting, 13 [28] 
Joining Processes for P/M components 
Adhesive Joining, 367 [27] 
Brazing, 364 [27] 
Diffusion/Sinter Bonding, 366 [27] 
Electron Beam Welding (EBW), 366 [27] 
Friction Welding (FRW), 365 [27] 
Gas Metal Arc Welding (GMA/MIG), 365 [27] 
Gas Tungsten Arc Welding (GTA/TIG), 365 [27] 
Resistance Projection Welding (RPW), 364 [27] 


K 


Kenolube P11, 353 [28] 
Kinetic Energy Penetrators, 383 [28] 
Kirkendall effect, 11 [27] 


Lead Based P/M Alloys 
at Kanpur, 62 [27] 

Liquid Dynamic Compaction (LDC) 
aluminum alloy 7150, 149 [29] 
modeling of, 323 [30] 

Liquid Phase Sintering 
by Selective Laser Sintering, 369 [28] 
chemically activated, 91 [30] 

Cu-Ag, 23 [27] 

Cu-Pb, 23 [27] 

Cu-Si, 23 [27] 

Cu-Sn, 23 [27] 

high speed steels, 139 [29] 

nickel-iron anode production, 121 [31] 
Supersolidus-Transient Liquid Phase Sintering, 435 [30] 
W-Cu, 91 [30] 

Lithium Stearate, 27 [28], 41 [28], 353 [28] 

Low Alloy Steels 
austempering of, 255 [27] 
calculation of pore-free density, 259 [28] 
Cu-infiltrated, 293 [30] 
effect of HIPing, 293 [30] 
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high temperature sintering of, 357 [27] 

improving properties/performance, 357 [27], 293 [30] 
Lubricant Removal, 353 [28] 
Lubricants 

Arcrawax C, 353 [28] 

graphite, 27 [28] 

Kenolube P11, 353 [28] 

lithium stearate, 27 [28], 41 [28], 353 [28] 

stearic acid, 27 [22! 

zinc stearate, 41 [28], 353 [28] 


Magnesium and Mg-based Composites, 77 [28] 
Magnetic Materials 
Fe-Nd-B alloy, 77 [28], 93 [28] 
industry, 21 [30], 133 [31] 
permanent magnet materials, 177 [29] 
technical economic analysis, 133 [31] 
Main Bearing Caps, 275 [30] 
Mechanical Properties 
AI-SiC composites, 227 [27], 63 [28] 
copper alloyed P/M AISI 316L, 15 [27] 
Cu-infiltrated low alloy steels, 293 [30] 
effect of infiltration on austenitic stainless steels, 309 [31] 
effect of molding conditions on residual stresses in 
PIM, 251 [29] 
extruded rapidly solidified Al-Fe-Ce, 325 [31] 
Fe-C-P steels, 283 [30] 
Fe-Ni injection molded, 249 [27] 
NiAI and composites, 29 [27] 
NiAl with Nb/Ti additions, 43 [27] 
of extrusions, 175 [28] 
of Fe-Si-P Compacts, 9 [27] 
of semi-solid extruded Al-Cu-Mn, 175 [28] 
powder forged steel with admixed MnS, 279 [28] 
role of ferrous alloys in ferrous compacts, 339 [27] 
SiC, 155 [27] 
spray formed stainless steel, 237 [27] 
ultrahigh strength ferrous sintered components, 331 [27] 
W-Hf, 383 [28] 
W-Ni-Mn. 383 [28] 
WC-based hard metals cemented with ferroalloys, 347 [27] 
Metal Injection Molding (MIM) (also see Powder 
Injection Molding) 
at Advanced Forming Technology, 169 [27] 
at RIST and POSTECH, Korea, 105 [31] 
chemical analysis control, 107 [27] 
cold isostatic pressing of brown parts, 231 [31] 
controlling defects, 133,141 
developments in, 183 [28], 199 [30] 
flow analysis, 133 
industry, 229 [28] 
iron powder, 107 [27], 249 [27] 
modular die, 141 [27] 
molding phase of, 133, 141 
overview, 105 [27] 
P/M Technology Review-1991, 166 [27] 
Metal Injection Molding Association (MIMA), 106 [27] 
Metal Matrix Composites 
Al-SiC, 227 [27], 63 [28], 267 [29] 
by explosive compaction, 63 [28] 
dry powder blending in, 353 [29], 37 [31] 
fabrication using coated fillers, 335 [30] 
industry, 249 [28] 


Metal Powder Industries Federation, 183 [28] 
Metallography Competition - 1992, 347 [28] 

Metallography Competition - 1993, 313 [29] 

Metallography Competition - 1994, 365 [30] 

Microstructure 

2124 Al-SiC composites, 267 [29] 

aluminum alloy 7150, 149 [29] 

austempered low alloy steels, 255 [27] 

calculation of pore-free density, 259 [28] 

control in alloy steel powders, 301 [30] 

copper alloyed P/M AISI 316L, 15 [27] 

during final stage HIPing, 53 [28] 

evolution in spray casting, 331 [29] 

improvement through high temperature sintering, 357 [27] 

injection molded Fe-Ni, 249 [27] 

iron micropowder, 107 [27] 

Metallography Competition - 1992, 347 [28] 

Metallography Competition - 1993, 313 [29] 

Metallography Competition - 1994, 365 [30] 

of high speed steels, 139 [29] 

of semi-solid extruded Al-Cu-Mn, 175 [28] 

spray formed stainless steel, 237 [27] 

TiAl, 313 [28] 

WC-based hard metals cemented with ferroalloys, 347 [27] 
Midwest Sintered Products Corp. Profile, 311 [27] 
Modeling 

densification of a bimodal particle size distribution, 301 [28] 

enhanced sintering, 339 [27] 

Fraunhofer diffraction, 133 [28] 

impact atomization, 195 [27] 

Injection Molding, 141 [27] 

Liquid Dynamic Compaction Spray Process, 323 [30] 

of hot isostatically pressed rapidly solidified stainless 

steel powder, 247 [31] 

particulate granular flow, 9 [30] 

powder compaction, 211 [27], 47 [30] 

process control models, 121 [28], 133 [28] 

sintering processes, 177 [27] 

statistical modeling, 155 [27] 31 [30] 

yielding of porous materials, 217 [27] 


Nanostructure Metals 
production of, 207 [28], 177 [29] 
NiAl and Composites 
at Delft University of Technology, The Netherlands, 19 [31] 
at Kanpur, 62 [27] 
creep resistance, 47 [27] 
NiAI with Nb additions, 43 [27] 
NiAlI with Ti additions, 43 [27] 
NiAl-Alumina fibrous composites, 29 [27] 
tensile properties after HIP, 167 [31] 
Nickel and Ni-base Alloys (also see NiAl) 
role in iron powder injection molding, 249 [27] 
powder production, 249 [28] 
rapid solidification of nickel-base superalloys, 374 [27] 
Supersolidus-Transient Liquid Phase Sintering of, 435 [30] 
nickel-iron anode production, 121 [31] 
Nondestructive Evaluation 
ultrasonic in situ monitoring of sintering, 67 [30] 
WC-Co composites, 259 [29] 
Worcester Polytechnic Institute, 9 [30] 
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Osprey Process 
applications, 321 [29] 
at Drexel University, 205 [31] 
metallurgical principles, 321 [29] 


P/M Part-of-the-Year Design Competition-1991, 275 [27] 
ferrous hydraulic coupling parts, 275 [27] 
fully dense tool steel router bits, 276 [27] 
injection molded air bag sensor insert assembly, 276 [27] 
P/M Part-of-the- Year Design Competition-1992, 233 [28] 
automotive, 233 [28] 
building hardware, 233 [28] 
computers, 233 [28] 
defense, 233 [28] 
horseshoe industry, 233 [28] 
medical equipment, 233 [28] 
plumbing hardware, 233 [28] 
P/M Part-of-the-Year Design Competition-1993, 277 [29] 
automotive parts, 277 [29] 
medical equipment, 277 [29] 
computers, 277 [29] 
hunting knife, 277 [29] 
firearm sights, 277 [29] 
P/M Part-of-the- Year Design Competition-1994, 269 [30] 
auto bearing caps, connecting rods, 269 [30] 
golf clubs, 269 [30] 
lock hardware, 269 [30] 
motors, 269 [30] 
missiles, 269 [30] 
P/M Part-of-the- Year Design Competition-1995, 215 [31] 
fuel injectors, 215 [31] 
hair clipper, 215 [31] 
power ratchet, 215 [31] 
marine engine, 215 [31] 
chemical processing, 215 [31] 
radar, 215 [31] 
Particle Size effect on water-atomized iron powder, 121 [29] 
Particle Size Distribution 
densification in bimodal distributions, 301 [28] 
in-situ particle size measurement, 133 [28] 
intelligent control of, 133 [28] 
of water-atomized iron powders, 131 [29] 
PCSV-P instrument, 149 [28] 
real-time particle size analysis, 133 [28], 149 [28] 
PCSV-P sensor, 149 [28] 
Plasma Spray Forming 
reactive plasma spray forming and synthesis, 205 [31] 
Plastic Deformation 
influence on yielding of porous materials, 217 [27] 
Polymethyl methacrylate (PMMA), 361 [28], 369 [28] 
Polyvinyl formal (PVF), 361 [28] 
Porosity 
controlled porosity in spray formed phosphor bronze, 
161 [29] 
monitoring in situ, 67 [30] 
Powder Compaction 
axial powder pressing, 395 [28], 385 [30] 
compaction equations, 211 [27], 47 [30] 
designing and building compacting tooling, 43 [29] 
liquid dynamic compaction, 149 [29] 
process control of, 35 [29], 39 [29] 


ultrafine powders, 59 [30] 
Powder Forging, 77 [28], 257 [28], 271 [28], 
279 [28], 289 [28], 379 [29] 

Powder Injection Molding (also see Metal Injection Molding) 
aligned fibrous intermetallic matrix composites, 29 [27] 
effect of molding conditions on residual stresses, 251 [29] 
evaluation of binder solubility in, 229 [29] 
gas and water atomized stainless steel powders, 365 [31] 
jetting phenomenon in, 13 [28] 
lumped parameter analysis of, 351 [31] 
mold filling simulation, 231 [30] 

NiAI and composites, 29 [27] 

powder selection, 117 [27], 301 [28] 

processing, 117 [27],141 [27] 

shape retention, 117 [27], 103 [30] 

temperature effects on cooling, 221 [30] 

tooling for, 141 [27] 

water atomized stainless steel powder, 47 [29], 257 [31] 
wick debinding, 115 [30] 

Powder Metallurgy Conference and Exhibition -1991, 281 [27] 

Powder Metallurgy Education/Research at 
Ames Laboratory, 177 [29] 

Delft University of Technology, The Netherlands, 19 [31] 
Dresden University of Technology, 417 [28] 
Drexel University, 205 [31] 

Illinois Institute of Technology, 69 [29] 

Indian Institute of Technology, Kanpur 59 [27] 
Institute of Technical Sciences, Belgrade, 375 [30] 
Iowa State University, 177 [29] 

Pennsylvania State University, 283 [29] 

RIST and POSTECH, Korea, 105 [31] 

School of Mines, Madrid, 217 [30] 

University College, Swansea, 393 [29] 

University of Nottingham, 303 [31] 

Worcester Polytechnic Institute, 9 [30] 

Powder Metallurgy Industry 
developments in, 183 [28], 233 [28], 

275 [27], 157 [30], 165 [30], 199 [30] 
in Australia, 243 [28] 
in Canada, 249 [28] 
in China, 65 [29], 9 [30] 
in Finland, 189 [28] 
in India, 189 [28] 
in Japan, 87 [28], 199 [30] 
in Korea, 413 [28] 
in North America, 77 [28], 229 [28], 171 [29], 199 [30] 
in Sweden, 189 [28] 
in United Kingdom, 93 [28], 199 [30] 
ISO 9000 impact on, 185 [30] 
metal powder producers, 149 [30] 151 [30] 
P/M 1994, 113 [31] 

Powder Metallurgy Technology Review-1991, 163 [27] 

Powder Pressing (also see powder compaction) 
hydraulic presses, 395 [28] 
mechanical presses, 395 [28] 

Powder Production 
centrifugal atomization, 419 [30] 
developments in, 151 [30], 157 [30], 165 [30], 179 [30] 
fine powders using confined low pressure nozzle, 137 [31] 
metal powder producers, 149 [30] 

NiAl composites, 29 [27] 
NiAl, 29 [27] 
ultrafine powder, 21 [30] 
Process Control in P/M 
compaction process control, 35 [29], 39 [29] 
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control methodology, 121 [28] 
intelligent control of particle size distribution during gas 
atomization, 133 [28] 
intelligent processing in HIPing, 161 [28] 
microstructural control in alloy steel powders, 301 [30] 
neural networks in spray forming, 345 [29] 
on-line measurement of particle size distribution, 149 [28] 
perspectives, 117 [28] 
process models, 121 [28] 
sensors, 121 [28], 149 [28] 
sintering process control, 121 [28], 15 [29], 29 [29] 
statistical process control, 109 [29] 
strategies, 117 [28] 
Productivity 
Total Quality Management (TQM), 13 [29] 


Q 


Quality Assurance 

Big Three Automobile Industry Harmonized Quality 

Standard, 185 [30] 

ISO 9000, 185 [30] 

ISO 9001 in ferrous powder production, 151 [30] 

P/M materials, 71 [28], 105 [29] 

statistical process control of sintering atmospheres, 15 [29] 
Quality Planning, 105 [29] 


Rapid Hot Forging, 77 [28] 
Rapid Solidification 
emerging market for RS materials, 161 [27] 
mechanical properties of extruded rapidly solidified 
Al-Fe-Ce, 325 [31] 
modeling of hot isostatically pressed rapidly solidified 
stainless steel powder, 247 [31] 
nickel-base superalloys, 373 [27] 
of quasicrystalline materials, 180 [29] 
silver-tin oxide-indium oxide alloys, 51 [27] 
Third All-Union Conference on, 373 [27] 
Rapidly Solidified Materials 
aluminum alloys, 373 [27], 149 [29] 
aluminum powders, 87 [28] 
centrifugal atomization with substrate quenching, 145 [31] 
emerging market for, 161 [27] 
Reactive Hot Isostatic Pressing (RHIP) 
NiAl and composites, 29 [27] 
Reactive Sintering 
at the University of Idaho, 202 [28] 
NbAI,, 313 [30] 
NiAl and composites, 29 [27] 
Resistance Projection Welding (RPW) of P/M 
components, 363 [27] 
Roman, Oleg V., 343 [28] 


Selective Laser Sintering, 369 [28] 
Self-propagating High-temperature Synthesis 
(SHS), 77 [28], 186 [29] 
Sensors 
for intelligent processing, 121 [28], 149 [28] 
PCSV-P instrument, 149 [28] 
Shaping Processes 
emerging technologies in USA, 77 [28] 


Silicon Carbide 
Al-SiC composites, 227 [27] 
dispersion of SiC, 227 [27] 
injection molded/pressureless-sintered, 155 [27] 
surface modification, 227 [27] 
Sinter Bonding 
composite parts by, 265 [27], 366 [27] 
Sintering 
atmospheres, 15 [29], 21 [29], 29 [29], 409 [30], 29 [31] 
copper alloyed P/M AISI 316L, 15 [27] 
copper-tin system, 63 [31], 73 [31], 81 [31] 
defect healing during, 53 [28] 
densification, 9 [27], 23 [27], 53 [28], 301 [28], 313 [28] 
dimensional control via particle surface area, 399 [30] 
effect of additives to copper compacts, 27 [28] 
emerging technologies, 77 [28], 171 [29] 
Fe-Si-P Compacts, 9 [27] 
furnace innovations, 183 [28] 
high temperature sintering, 315 [27], 77 [28] 
high-speed steels, 367 [29] 
liquid phase sintering, 23 [27], 139 [29], 91 [30], 435 [30] 
modeling workshop, 177 [27] 
models of enhanced sintering, 339 [27] 
NiAI alloys, 43 [27] 
process control of, 121 [28], 15 [29], 29 [29] 
reactive sintering, 29 [27] 
role of ferrous alloys in ferrous compacts, 339 [27] 
role of nickel in steel PIM components, 249 [27] 
Selective Laser Sintering, 369 [28] 
self-propagating high-temperature synthesis (SHS), 77 [68] 
silver-tin oxide-indium oxide alloys, 51 [27] 
TiAl, 313 [28] 
ultrafine powders, 59 [30] 
ultrasonic in situ monitoring of, 67 [30] 
Solid Freeform Fabrication 
Selective Laser Sintering, 369 [28] 
Spray Forming 
at Worcester Polytechnic Institute, 9 [30] 
7150 Al-alloy containing Fe and Si, 335 [30] 
at RIST and POSTECH, Korea, 105 [31] 
in USA, 77 [28] 
microstructural evolution, 331 [29] 
neural networks in, 345 [29] 
Osprey process, 321 [29] 
Osprey, 207 [31] 
phosphor bronze, 161 [29] 
plasma spray forming, 207 [31] 
process control of, 121 [28], 345 [29] 
research at Drexel University, 205 [31] 
stainless steel, 237 [27], 321 [29] 


Stainless Steel 


cemented with WC-based hard metals, 347 [27] 

copper alloyed P/M AISI 316L, 15 [27] 

improved corrosion resistance, 165 [30], 309 [31] 

infiltration effect on mechanical properties, 309 [31] 

injection molded, 47 [29] 

powder injection molding of gas and water atomized 
stainless steel, 365 [31] 

powder injection molding of water atomized 316L, 257 [31] 

spray formed, 237 [27] 


Statistical Design of Experiments 


Injection Molding of silicon carbide, 155 [27] 
in particulate technology, 31 [30] 


Statistical Process Control (also see process 


control), 109 [29] 
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Stearic Acid, 27 [28] 
Steel Bonded Carbides 
at Kanpur, 62 [27] 
Steels (also see Iron Alloys and Stainless Steels) 
46XX steels, 379 [29] 
Bronze-coated steel composite powders, 413 [30] 
desulfurization of 316L 
fracture toughness and fatigue of copper infiltrated steels, 
317 [31] 
high nitrogen steels, 208 [31] 
high speed steel, 196 [28],i39 [29], 367 [29], 217 [30] 
microstructural control in alloy steel powders, 301 [30] 
modeling of hot isostatically pressed rapidly solidified 
stainless steel powder, 247 [31] 
optimization of nitrogen/hydrogen sintering atmospheres, 
29 [31] 
Supersolidus-Transient Liquid Phase Sintering, 435 [30] 


T 


Tantalum 
P/M processing of, 77 [28] 
Thermal Management Materials, 205 [30] 
Thermal Plasma Processing 
at the University of Idaho, 202 [28] 
Thermal Removal of Binder 
minimizing stresses, 103 [30] 
removal of low molecular weight components, 445 [30] 
vacuum aided, 127 [27] 
Thermal Vacuum Debinding, 127 [27] 
Thermochemical Processing, 202 [28] 
Thermoelectric Energy Conversion, 239 [31] 
Titanium Alloys 
at Kanpur, 62 [27] 
hydrogen effects of, 202 [28] 
rapid solidification of, 373 [27], 161 [28] 
Ti/TiIN composites, 205 [31] 
TiAl, 313 [28] 
Total Quality Management (TQM), 13 [29], 151 [30] 
Toughness 
optimization in 46xx steels, 379 [29] 
Tungsten and Tungsten Alloys 
1994 International Conference on Tungsten and 
Refractory Metals, 89 [31] 
at Kanpur, 62 [27] 
chemically activated liquid phase sintering, 91 [30] 
defect healing in W-Ni, 53 [28] 
improvements in tungsten P/M, 77 [28] 
W-Cu, 91 [30] 
W-Hf, 383 [28] 
W-Ni-Mn, 383 [28] 
WC-based hard metals cemented with ferroalloys, 347 [27] 
WC-Co composites, 259 [29] 


U 


Ultrasonic Analysis 

in situ monitoring of sintering alumina, 67 [30] 
Ultrasonic Standing Wave Atomization 

production of fine powders, 341 [31] 


V 


Vacuum Binder Removal, 127 [27] 
Viscous Flow of compacts, 117 [27], 369 [28] 


Y 


Yield Stress 

determination for porous materials, 223 [27] 
Yielding of Porous Materials 

influence of compression, 217 [27] 

upper bound technique, 217 [27] 


Z 


Zinc Stearate, 41 [28], 353 [28] 
Zinc Sulfide, 265 [31] 


Concurrent Technologies Corporation 
SM 


ASSISTANT POWDER METALLURGY ENGINEERS 


Concurrent Technologies Corporation (CTC), an independent 
nonprofit organization, serves as anational resource committed to 
the industrial base achieving world class Agility and Competitive- 
ness. Through ongoing relationships with Academia, Government 
and Industry, CTC executes research, development, deployment, 
training and education activities in the solution of problems for a 
broad range of clients. CTC has immediate full-time openings for 
Assistant Powder Metallurgy Engineers. 


These positions will support powder metallurgical projects. Re- 
sponsibilities will include assessing materials process technolo- 
gies, developing improved procedures, and transitioning the tech- 
nologies to industry. 


Qualified candidates must possess a BS or MS in metallurgy, 
material science, mechanical engineering or manufacturing with 
experience in material characterization, powder metallurgy, and 
ceramics. Exposure to computer based numerical analysis tech- 
niques is desirable. 


CTC offers acompetitive salary and benefits package and provides 
professional and personal growth opportunities. Qualified candi- 
dates should submit their resume to: 


Human Resources (1-208 
Concurrent Technologies Corporation 
1450 Scalp Avenue 
Johnstown, PA 15904 
FAX (814) 269-2460 


CTC is an equal ‘opportunity employer 
M/V/H/F 


THE INTERNATIONAL JOURNAL OF POWDER METALLURGY — VOLUME 32, NO. 1, 1996 


: 
3 
toe 
: 
i 
wate 
af 
‘ 
#3 
96 
hy 


